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LgjJi-i , hi i- ,, f nr p^nftt rat i n_Q , earth 
strata, the drill bit comprising: an elongate bit^kfody 
having an axial forward end; and a monolithic h^rd 
insert being affixed to the bit body at the/axial 
forward end thereof, and the hard insert/'presenting at 
least three discrete leading cutting ygaqes for cutting 
the earth strata wherein each said/at least three 
cutting edges is stepped whereby^'the step improves the 
disintegration of the earth strata. 

2. The rotary/drill bit of claim 1 wherein 
the stepped cutting edge has an upper step and a lower 
step. / 

3. Ttte rotary drill bit of claim 2 wherein 
the leading cutting edge of the upper step and the 
leading cutj^ing edge of the lower step are parallel. 

4. The rotary drill bit of claim 1 wherein 
both s^id leading cutting edges of the lower step and 
up p^r step are o riented at an angle of about 20 degrees 
with respect to the horizontal . 

5~ ~~^Fhc rotary drill bit of clajm ? _jvherein 
"a transition portion is positioned^^^we^^fetie- lavrwr 
step cutting edge^3^^--^ttTe^upper step cutting edge the 
transitjjorr^portion rises a vertical height of generally 




rweei 



^\^0@>ty The rotary drill bit of claimj-^nerein 

the rotary drill bit having a central l^ftqitudinal axis 
passing through the hard insert *^fc4fe bit body having a 
peripheral surface, and eacjjxdne of the leading cutting 
edges for cutting the eafth strata begins at a point 
radially outward o^zhe central axis of the hard insert 
and extends j^a direction away from the central axis. 

" IT ' biL-u f cl ai - m 1 wheLtr arft — 
eacQ/on^^irtne leading cutting edges for cutting the 
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bonding leading 



earth ^LlaLa—b'C'l'iY^^ru'j-i uuL^tej 

surface j^f^fe+re'TTard insert intersecting a corresponding 
t o xfF^'O u r -f a-c o^f^t-foew&ar d insert, 



^jl^^y 7 87~- — i^^Q j-^ry drill bit of claim__ 6__wherein 
each of the stepped c\rbjtiri^--edg e 3 has an radi ally 
inwarl^upp^T^step and a lower step. 
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The rotary drill bit of claim 8 wherein 
said cutting eoae or eax^r^s-a^d^^per^ste p and lower 
step has a length of generally between 1/8-1/4 ii 

10. The rotary drill bit of claim 1 where/n 
each one of said leading cutting edges has a leadijrfg 
surface being disposed at a rake angle of between about 
zero degrees and about negative fifteen degree's. 



/ 

11. The rotary drill bit of claim 2 



2 wherein 

each one of said cutting edges has a. lov^r leading 
surface adjacent the lower step cutting edge being 
disposed at a rake angle of between ^about zero degrees 
and about negative fifteen degrees^ 

12. The rotary drillybit of claim 11 wherein 
each one of said upper steps has an upper leading 
surface adjacent the upper st4p cutting edge the upper 
step cutting edge being disposed at a rake angle of 
between about zero degrees and about fifteen degrees. 

13. The rotaj^ drill bit of claim 2 wherein 
the upper step cutting/edge has a relief angle of about 
30 degrees and the lower step has a relief angle of 
about 21 degrees. / 

14. The rotary drill bit of claim 2 wherein 
the lower step tfas a generally planar lower rake 
surface and the upper step has a second generally 
planar uppejr rake surface. 

15. The rotary drill bit of claim 14 wherein 
the lp<5er rake surface f orms,_^--ai ; tg-l^-^*r 
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makes with the vertical. 




ce 



16. The rotary drill^-afT of claim 15 wherein 
the lower rake surface arj^fe is between zero and 
negative ten degree^^hd the upper rake surface angle 
is zero and flfp^en degrees. 

The rotary drill bit of claim 16 wherein 
said^dwer rake angle is zero degrees and the upper 



angle i.s_ja a< 

18. The r 
the drill bit body h 
portion containing a| 
breaker being in the. 



15 body. 




y drill bit of claim 1 wherein 
g at least one scalloped 
ris port therein, and a debris 
Hoped portion mediate of the 



debris port and the/ axial forward end of the drill bit 



19. A rotary dril l biL lui -pcnotr a^ting^earth 
strata./ the drill bit comprising: an elongate bit 
having an axial forward end; and a hj^£xl^±rr§ert being 
affixed to the bit body ajt^Jtrhre*^axial forward end 
thereof, and the ha^rd^insert having at least three 
discrete l^a<ting cutting edges for cutting the earth 
strata^wherein each said at least three leading cutting 
ect^Ts die nonlinear. ~ * 



the hard'insert 



bit of claim 19 wherein 
has a generally pl^Sar lower rake 
surface and the upper stej^Ja^fBa second generally 
planar upper rake surj 

21. J&fie rotary drill bit of claim 20 wherein 
the lower r^rffe surface forms an angle with the vertical 
dif f eren^r f rom an angle which said upper rake surface 
is otgsgx* — &^mt- I'lib" *\pe^fcipal . 

22. The rot/a^y drill bit of claim 19 wherein 
the hard insert being( /^single monolithic member, 
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23 . A hdid member for attachment to a rin jJJ^ 
bit boc/y so as to form a rotary drill bit for 
penetrating the earth strata and th^^&et^ry drill bit 
having a central longitudij^i--^xis, the hard member 
comprising: at lea^^tfTvree discrete leading cutting 
edges for cir^jtifig the earth strata projecting from the 
forward s-tfrface of the hard member wherein each said at 
lea^tthree cutting edges is stepped whereby the step 
tTmp r ^v^s th^ ^ii °i n^ 0 ^^ ^ ^ " ^h s trata. 

24. Th^nard member of claim 23 being a 
single monolithicypiece . 

^J^H^/ 2=5-; Th e hard memb e r of ^c laim 24 wherein the 

hard insert further including a side clearance"^! 
edge for cutting the earth strata cor£j©«prcrnHTng to each 
one of the leading cuttijn^^-ed^es f or cutting the earth 
strata , 

^26. The rotary drill bit of claim 24 wherein 
the-^tepped cutting edge has an upper step and a lower 



im 26 wherein 
cutting edge 

lim 23 wherein 
fitudinal axis 
body having a 
leading cutting 

at a point 
the hard insert 
central axis. 
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the rotar 
passing t 
periphera 
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and extend 
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lim 26 wherein 
leading 

the upper 
jposed at a rake angle of 
zero degrees and about fifteen degrees. 
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^JpG^W The rottty -dtrill bit of 

the lo^r step has a generally planar l^te-r^ra ke 
surface and the upper step has ^-s-econd generally 
planar upper rake surface 

31.^3*ie rotary drill bit of claim 30 wherein 
the lowe-r^rake surface forms an angle with the vertical 
diJ'ferent from an angle which said upper rake surface 



makes wittPTRe "verrrcrai^ 




for attachment to a drill 



'bit botly so as to form a rotary drill bit for 
penetrating the earth strata sajjd-^aTTTTnember 
comprising: at lea^^-^ttifee discrete leading cutting 
edges for^trfing the earth strata wherein each said at 
le^$^£3w?e-e-^eaciing cutting edges are nonlinear. 

33. TFTf^lagrd member according to claim 32 
wherein the leading cutting edg^4^s-^an^ upper step and 
a lower step. 

34. The hard member apetfrding to claim 33 
wherein the lower step has a/^enerally planar lower 
rake surface and the upper step has a second generally 
planar upper rake suafface, 

35. JFnk rotary drill bit of claim 34 wherein 
the lower rp&e surface forms an angle with the vertical 
dif f eren£/trom an angle which said upper rake surface 
is offset JLtQDLthe vertical 




36. The roj 
the hard insert bein<! 



ry drill bit of claim 32 wherein 
single monolithic member. 



